Abstract-Exception handling, belief revision and merging information coming from multiple sources are important problems in Al. These problems are related in the sense that they all rely on resolving conflicts. This paper investigates relationship between merging prioritized information, belief revision and inconsistency handling methods. Syntactic merging in possibilistic logic, which is semantically meaningful in the framework of possibility theory, is presented here as a process which combines prioritized knowledge bases into a new prioritized knowledge base. Several classes of merging operators are distinguished according to whether the bases are independent, conflicting, etc. We show that merging multiple sources information provides a compilation of the lexicographical approach, an inconsistency handling method known to have desirable properties and used in diagnosis problems. Surprisingly, we show that this compilation recovers also a strategy for belief revision called disjunctive maxiadjustement.
I. INTRODUCTION
Exception handling, belief revision and merging information coming from multiple sources are important problems in Al. These problems are related in the sense that they all rely on resolving conflicts. When reasoning with default rules in the presence of incomplete information, we have to deal with conflicts when an exception occurs. Belief revision which consists of incorporating a new information in a priori beliefs leads also to identify and resolve conflicts when the new information contradicts existing beliefs. Similarily when information come from multiple sources, the multiplicity of the sources makes that information is often conflicting which indeed requires conflicts resolution.
It is well known that priorities are very important in conflicts resolution. Gardenfors [15] has proved that any revision process which satisfies the so-called AGM postulates is based on an implicit ordering. Conflicts resolution when handling default rules is also based on an implicit ordering where specific rules are prioritized than general ones. Priorities are also crucial when merging information coming from different sources. Even when the information is encoded in classical logic, most of existing works [20] , [21] , [17] , [25] extract implicit priorities based on Dalal's distance [10] . Other works addressed the problem of merging multiple sources information when information is pervaded with explicit priorities expressed in possibilistic logic. Possibilistic logic [12] , [18] is a suitable framework for modeling explicit priorities. It is an extension of classical logic which allows to model prioritized information encoded by means of weighted propositional formulas. Possibilistic logic has a syntactic inference which is sound and complete w.r.t. semantics based on the notion of possibility distribution [27] . Merging prioritized information in this framework turns out to build from sets of prioritized information a new set of prioritized information, from which inferences are drawn. In this paper, we consider prioritized information where priorities are explicit.
We distinguish two approaches to resolve conflicts in the inconsistency handling methods:
T The first approach is a coherence approach consists of modifying the base in order to restore the consistency and then apply classical inference [4] , [24] . One or several consistent subbases are selected from which classical inference is drawn. When a unique subbase is selected, this means that a unique choice is made in order to remove formulas responsible on conflicts. The selection of different subbases however follows from considering different solutions to restore the consistency of the initial base. Note however that computing several subbases is generally very hard since the number of subbases is exponential in the number of conflicts. Indeed another approach has been proposed which consists of compiling the initial stratified inconsistent base into a new consistent base stratified or not [22] , [23] , [11] , [9] . . The second approach doesn't restore the consistency of the base but the classical inference is modified in order to deal with inconsistency. Argumentation framework [13] , [1] belongs to this approach. It is based on the computation of arguments in favor and arguments against a formula, followed by an evaluation of these arguments. Resolving conflicts in multiple sources information encoded in possibilistic logic [6] , [3] consists of first choosing an appropriate merging operator according to whether the sources providing information are independent, conflicting, etc. The result of merging is a new prioritized base which is generally 0-7803-9286-8/05/$20.00 @2005 IEEE inconsistent. Then only the consistent prioritized information are selected from which classical inference is drawn.
The process of belief revision [15] , [14] [2] , [19] . We show that this compilation also recovers a revision method proposed in [8] .
The remainder of this paper is organized as follows. After some necessary notations given in Section II, Section m describes an inconsistency handling method, that we will consider in this paper, which is the lexicographical system. Section IV first gives a necessary background on possibilistic logic and then recalls the merging process in this setting. Section V shows how merging information encoded in possibilistic logic provides a compilation of the lexicographical system. Section VI shows that this compilation recovers a belief revision method. Lastly Section VII concludes with some perspectives.
II. STRATIFIED KNOWLEDGE BASES
Let us consider a propositional language L over a finite alphabet P of atoms. Q denotes the set of all the interpretations. Capital Greek letters q$, 0, .. represent formulas of classical logic. Logical equivalence is denoted by and classical conjunction and disjunction are respectively denoted by A, V. F-denotes classical inference. The notation w t= 1k means that the interpretation w is a model of (or satisfies) the formula 1. Prioritized information are represented in a stratified form as follows K = {S,,--,S,} where Si (i -1,.-. ,rn) contains propositional formulas of K having the same rank and which are more reliable than formulas of Sj for j > i. So the lower the stratum, the higher the rank. Subbases are also stratified in this representation. If A is a subbase of K -{S,---,Sn} then A = {A1,,.,A,} such that Ai C Si, j 1, -* . , n (Aj may be empty).
Let us now define the notion of conflict: Definition 1: Let K = {I1S,.-*, S,,} be a stratified base. A conflict in K, denoted C, is a subbase of K such that:
. C F-I (inconsistency),
. Vk E C, C\{4} V/l (minimality).
III LEXICOGRAPHICAL SYSTEM: AN INCONSISTENCY HANDLING METHOD
A well known method in inconsistency handling problems is the lexicographical system often used in diagnosis problems.
The lexicographical system is a coherence approach where an inconsistent base is replaced by a set of preferred maximal consistent subbases. At the semantic level, the lexicographical inference can be defined in a preferential way a la Shoham [26] . First we need to rewrite the lexicographical system at the semantic level: We have Q -{WO,wl,W£2,LW3,W4, W5, w6,iW77wU8,iw9,iw10, W11,W12,W13,°14, W15}, where wo = -ia-ib-ic--g, w, = --a-nb-icg, w2 =-ia-bc--9g, W3 = -'a-ibcg, w4 = -ab-ic--ig, w5 = -'ab-'cg, w6 --'abc-_g, 7 = -abcg, w8 = a-'b--ic--ig, w9 = a-ib-icg, wlo -a-ibc-ig, -a-ibcg, w12 = ab-'c-ig, W13 = ab-icg, W14 = abc-ig and w15 = abcg. [ w: A, the a-cut (resp. strict a-cut) of B, denoted by B>a (resp. B>a), the set of propositional formulas in B having a certainty degree at least equal to a (resp. strictly greater than a). It has been shown in [18] that the plausible inference can be achieved in log2n SAT, where n is the number of different weights in a possibilistic base and SAT is the satisfiability test.
B. Merging possibilistic bases
Merging prioritized information in possibilistic logic is a process which starts from a set of (possibly inconsistent) bases and returns a new possibilistic base, generally inconsistent, which represents the result of merging [6] . Merging process is addressed in this paper from the syntactic point of view which is semantically meaningful.
A possibilistic merging operator, denoted by E, is a function from [0, 1]n to [0, 1] . E is used to aggregate the certainty degrees associated with pieces of information provided by different sources. Formally, let B -{B1,-.-, Bn } be a set of n (possibly inconsistent) possibilistic bases. The result of merging the bases of 1B using e, denoted by B3,e is defined as follows [3] : 
V. COMPILATION OF THE LEXICOGRAPHICAL SYSTEM
Our aim in this section is to show that merging prioritized information encoded in possibilistic logic recovers the lexicographical system. More precisely, we will show that given a stratified base K, we can construct a possibilistic base B such that the application of the lexicographical system on K is equivalent to the application of the plausible inference on B. More precisely, we have the following equation:
To show how B is constructed, we first rewrite Equation (1) at the semantic level. We get:
Vw, W' E Q,W > Lex,K W iff WrB(W) > 1FB (W ), (2) where 1rB is the possibility distribution associated to B following Definition 5. This equivalence means that K and B generate the same pre-order on Q following the lexicographical order and the possibility distribution respectively. Indeed, the preferred interpretations w.r.t. >Lex,K and >,.B are the same.
Let us now show how to construct B from K which satisfies the equivalence (2) . For this purpose, we will follow two intuitive ideas:
. -1cVaVbVg,1-e11),(--icVaVb,1-e10),(-'cV   a V g, 1 -610), (-,c V b V g, 1 -610), (-'c V a, 1 -69), (-'c V   b,1 -rM), (--cVg, 1 -69), (-Ic,1 -68),(-'aV -bVcVg,1 -65),(-a V b V c, 1-64), (a V b V g, l-63),(b V g, l-£2), (aVg, 1-£E2), (bVg, 1 _E2), (a, 1-E), (b, I1-E) , (g, 1-E)}.
As we already said, the aim of constructing the possibilistic base B is to recover the lexicographical inference from K. We can check that this possibility distribution corresponds to the one computed following Definition 5 on B.
We have shown in this section that merging prioritized information encoded in possibilistic logic and inconsistency handling methods are not totally independent. Indeed we have shown that it is possible to represent an inconsistency handling method which is the lexicographical system in possibilistic logic. The idea is to view each formula in the initial base as a source of information and to merge the different formulas with a possibilistic merging operator. The result of merging is a possibilistic base from which a propositional base is selected. Indeed the inference from this base is equivalent to the application of the lexicographical system. In addition, the lexicographical system is based on the computation of maximal consistent subbases. However this is very hard since the number of maximal consistent subbases is exponential in the number of conflicts in the base. Indeed the encoding in possibilistic logic of the lexicographical system offers a great advantage since we do no longer need to compute all maximal consistent subbases but a unique consistent propositional base. So the present encoding offers a compilation of the lexicographical system where the inference from the maximal consistent subbases is replaced by the inference from a propositional base. We show in the next section that this encoding of the lexicographical system recovers a belief revision method [8] . VI 
Then, B = {L1, S1,L2, 2, L3, S3} where 
VII. CONCLUSION
Our aim in this paper is twofold. First we have shown that merging information encoded in possibilistic logic and inconsistency handling methods are not unrelated. More precisely, we have considered an inconsistency handling method which is the lexicographical system and shown that it can be recovered in possibilistic logic framework. Then we have shown that this encoding offers a compilation of the lexicographical system. In fact, the lexicographical system is based on the computation of maximal consistent subbases which is generally hard in practice since the number of subbases is exponential in the number of conflicts in the base. Indeed the compilation of the lexicographical system offered by possibilistic logic replaces the classical inference from the maximal consistent subbases by a classical inference from a consistent propositional base. We have also shown that this compilation recovers a belief revision method in the particular case of revision with a fully certain formula. This allows us to conclude that the three areas: belief revision, information merging and inconsistency handling methods are related.
A future work would be to investigate other relationships between these areas and study the efficiency of the compilations from the complexity point of view in space and time. We are working in this direction.
